The blood pressure in both arms of 103 unselected hemiplegic patients was measured using a random-zero sphygmomanometer. Although for the whole sample the mean blood pressure in the paretic and unaffected arm was similar, a significant difference was found when the patients were subdivided according to the tone of the arm. The blood pressure was higher in paretic arms of patients with a spastic stroke and lower in the affected arm if the tone was flaccid. No other characteristics were associated with significant blood pressure differences, so that the findings appear to be directly related to changes in muscle tone. After a stroke the blood pressure should always be measured in the unaffected arm because changes in tone make measurements unreliable.
Introduction
It has been shown that control of hypertension is important in the secondary prevention ofstrokes. 1,2 It is therefore important to measure the blood pressure accurately in patients who have had a stroke. Advice has been given to take the blood pressure in the non-stroke arm,3 but there is conflicting evidence on the effects of a hemiparesis on blood pressure measurement with reports of a higher4'5 or a lower6 blood pressure in the affected arm. This study was designed to determine whether there is a clinically important difference in blood pressure, measured with a sphygmomanometer, between the stroke and non-stroke arms in hemiplegic patients. It was also designed to provide pointers to possible mechanisms.
Materials and methods
Hemiplegic patients were recruited to the study from assessment, rehabilitation and continuing care geriatric wards. A history was taken and examination performed by a doctor not involved in other aspects of the study. The date of the last stroke and the power, tone and mid-upper arm circumference of both arms were recorded. A six-point grading of power was used (0/5 to 5/5)7
and tone was graded as normal, spastic or flaccid. If tone or power varied throughout the limb, that of the biceps muscle was recorded. The difference in mid upper-arm circumferences was used as an index of wasting of the limb.
Blood pressure was measured supine after five minutes rest using a Hawksley 'random-zero' sphygmomanometer and the method recommended by the British Hypertension Society.8 Phase V of the Korotkoff sounds was used for the diastolic reading. In each patient, the arm used for initial measurement was randomly allocated (right or left) and three recordings of blood pressure made. The cuffwas transferred to the other arm for the next three measurements and a final three recordings were taken on the initial side. All nine measurements were made by a single observer.
The mean for each set of three blood pressures was calculated (X1, Y and X2, respectively) for each patient and used for the further analysis. The last two groups of readings were used to examine the difference in blood pressure between the hemiplegic and unaffected ('normal') arms. The differences in blood pressure between arms (X2-Y= A) and between the two sets ofmeasurement from one arm (X2-XI = B) were then calculated for each subject and compared. The blood pressures were normally distributed and therefore a parametric statistical analysis was performed (paired t-test).
The mean blood pressure of the normal and paretic arms were compared for whole samples and then they were stratified for age, sex, time from last stroke, arm affected, power, wasting and tone. 
Discussion
Early studies reported large differences in blood pressure between arms even in normal young subjects.9"0 More recent research has not confirmed this, and has highlighted methodological problems in the earlier studies which the design of this study overcomes.'""2 To make the findings generally applicable, the standard technique ofcuff sphygmomanometer and stethoscope was used, although this does make simultaneous readings in the two arms impossible. However, the taking of repeated groups of readings allowed the comparison of the differences in blood pressure found between the arms and that caused by variation in blood pressure over time in the same arm.
The main finding of this study was a clinically significant difference in measured blood pressure between the normal and hemiplegic arms of stroke patients, with the discrepancy greater than 10 mmHg in over 50% of patients. Other research has observed this finding but, although some have speculated that it is caused by changes in tone,34 this had remained unproven. Using a sphygmomanometer for indirect blood pressure measurement, the reduction in muscle tone in a flaccid arm was associated with a lower reading in 72% of cases. The increased compressibility of hypotonic muscle and easier occlusion of the brachial artery by the cuff could explain this finding.
The association of a spastic arm with a higher reading in 71% of patients lends support to this hypothesis, as does the absence of any difference in the other parameters recorded to explain the disparity between the spastic and flaccid subgroups.
This study demonstrates that indirect blood pressure measurement in a hemiplegic arm is often inaccurate and is probably the result of changes in muscle tone. Therefore recordings of blood pressure should always be made using the unaffected arm.
